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NCEP/EMC NLDAS Drought Monitor Website
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Forcing Data Model Output NLDAS Monitor ~ NLDAS Forecast | Quick Links

The NLDAS telecon presentations can be found at NCEP ldas fip site

30-year retrospective (1979-2008) NLDAS forcing and outputs of four models and real-time
updates (2009-present) are at the NCEP Idas fip sitt NEW RELEASE: River routed hourly
data from four NLDAS models can be downloaded from the link Streamflow, and
post-processed SAC soil moisture data can be downloaded from the link Post-Processed SAC
Soil Moisture. NLDAS became NCEP Operational on 5 August 2014 and the Operational
Products can be downloaded from the link Products; also, see the NLDAS-2 transition Plan.
"EMC NLDAS-2 realtime and refrospective products are back online through a newly rebuild
sever. Contents of data and products included at NCEP Idas ftp site can see this README
file."
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North American Land Data Assimilation (NLDAS) is being developed that will lead to more accurate reanalysis and forecast

simulations by numerical weather prediction (NWP) models. Specifically, this sysiem will reduce the errors in the stores of soil

moisture and energy which are often present in NWP models and which degrade the accuracy of forecasts. NLDAS is currently

running retrospectively and in near real-time on a 1/8th-degree grid resolution. The system is currently forced by terrestrial

(NLDAS) precipitation data, space-based radiation data and numerical model output. In order to create an optimal scheme, the

projects involve several LSMs, many sources of data, and several institutions. Data from the project can be accessed on the Ll
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Table 1: Contour levels of anomalies and percentiles for three time
scales used in current NLDAS-DM

Precipitationanomaly (mm/day)

Level [B5)

VA -125  -75 -50 -25 -12 12 25 50 75 125
VS8 -250  -150 -100 -50 -25 25 50 100 150
Snow water equivalent anomaly (mm)
-150 -100 -50 -5 5 50 100 150
Total runoff and evapotranspiration anomaly (mm/day)
Level [E 21 -15 -09 -03 0.3 0.9 1.5 2.1
Streamflow anomaly (m3/s)
57N 400 -300 -200 -100 -10 10 100 200 300 400
Percentile for all variables except for precipitation (%)

Level EyIe0)

200

AV 2



NLDAS Drought Monitor Examples - Anomaly

NLDAS — Current Precipitaion Anomaly (mm/day) Ensambla—Mean - Current Tokal Column Scil Moisture Anomaly (mm)
Valid: AUG 22, 2015 NCEP NLDAS Praoducta  Valid: AUG 22, 2015
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Ensamble—Mean — Cuwrent Total Column Soil Moisture Anomaly (mm)
NCEP NLDAS Products . Valid: JUL 26, 2015
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Figu Ire 1: Four-model ensemble mean total soil moisture anomaly (mm) in current NLDAS Drought
Monitor website (1980-2007, 28-year climatology). Four regions: Northwest (NW), North Central (NC),
Great Lakes (GL), Northeast (NE) for snow water equivalent comparison. Four states: California (CA),
Kansas (KS), Florida (FL), and Texas (TX) are used as examples for this study. Four points: A, B, C, and D
are used for cumulative Density Function (CDF) comparison analysis.
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Figure 2: 28-year (1980-2007) daily climatology for: precipitation ( top, unit: mm/day), total
column soil moisture (middle, unit: mm), and total runoff (bottom, unit: mm/day) for the four

states of CA, FL, KS, and TX (from left to right). 6
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Figu e 4: Mean daily difference between 36-yr (1979-2014) and 28-yr (1980-2007) daily climatology for precip

(mm/day, top panel), total column soil moisture (mm, middle panel), and total runoff (mm/day, bottom panel) for the four

states of CA, FL, KS, and TX (from left to right).
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Figure 5: 28-year (1980-2007) daily climatology of precipitation (top, unit: mm/day) and
snow water equivalent (bottom, mm) in the four northern CONUS regions of NW, NC, GL, and
NE (from left to right).
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Figu e 6 Mean daily difference between 36-year and 28-year climatology for precipitation (mm/da
and snow water equivalent (SWE, mm) for the four regions of NW, NC, GL, NE (from left to right).
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Figure 7: Difference of cumulative density function (CDF) of normalized total column soil
moisture between 28-year (solid line) and 36-year (dotted line) climo for each of the four LSM4(
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Flgu re 8 Dlﬁerence of monthly mean percentiles between 36-yr and 28-yr climo for monthly mean total column soil

moisture (left panel) and total runoff (right panel) for the four states of CA, FL, KS, TX (from left to right) and for MME and
the four LSMs (MME- black, Mosaic —green, Noah — red, SAC — blue, and VIC — orange) 11



Noah Model
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Figu re 9: Spatial distribution of difference of monthly mean between 36-yr and 28-yr climatology for precipitation
(mm/month, top panel), Noah-simulated total column soil moisture (mm, middle panel), and Noah-simulated total runoff
(mm/month, bottom panel) for January, April, July and October (from left to right). 12
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Figure 10: Spatial distribution of difference of mean monthly total column soil moisture percentile (%,
left panel) and total runoff percentile (%, right panel) between 36yrs and 28yrs climatology calculated from
Noah model for four months of January, April, July and October (from top to bottom).
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Figu Ire 11: Comparison of monthly (August) total column soil moisture percentiles (left two panels) and total
runoff percentiles (right two panels) calculated from four-model ensemble mean (MME) for four typical examples. 14



MME SM — Agricultural Drought Extent
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Figure 12 Monthly variation of drought extent calculated from MME for 28yrs climatology (left panel) and difference
between 36yrs and 28yrs climatology (right panel) when monthly total column soil moisture is used. Here mainly focus on
agricultural drought.



MME O — Hydrological Drought Extent

(a) Drought extent (%) m CA [28yrs chmotology]

00

| I 11RO | FEmm |
D11
D2 1
D4 IL]
79 1586 1993 2000 2007 2014

) Droght extent (%) in FL [28yrs climatology]

Il \l l""]"lll "H"H'w "|1||'” l" ‘I‘!’

03+

/‘\5

vl

D 4

D21

031

b4
1979 1986 1993 QODO 2007 2014

(c) Drought extent (%)

BT L T T

02

D31

D4
1978 1988 1933 2000 2007 2014

(d) Drought extent (%) in TX [28yrs climatology]

EO_ .w "|1 ﬂllilll IIII1 r ‘Il (LIl Inl W rlmwl

D2+

N : IIIIIIJIl

D4 y y ;
1978 1986 1993 z000 2007 2014

10 20 30 40 50 &0 70 =19] 90

(e) Difference (%) in CA [36yrs — 28yrs]

1286 1993 2600 2007 2014

(f) Difference (%) in FL [36yrs — 28yrs]

1936 1993 2000 2007 2014

(q) Difference (%) in KS [36yrs — 28yrs]

in KS [28yrs chmotology]D

1086 1533 2000 2007 2014

(h) Difference (%) in TX [36yrs — 28yrs]

1085 1993 2000 2007 2014

[ \ | \
-20 -15 -10 -B -1 1 5 10 15 20

Flgu re 13 Monthly variation of drought extent calculated from MME for 28yrs climatology (left panel) and
difference (right panel) between 36yrs and 28yrs climatology when monthly total runoff is used. Here mainly focus on

hydrological drought.
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Figure 14: The same as Figure 12 but for CONUS

17



MIME SIVI- Wetness Extent

(a) CONUS wetness extent (%) [28yrs climatology]
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Figure 15: Monthly variation of CONUS wetness extent calculated from MME for 28yrs
climatology (top panel) and difference (bottom panel) between 33yrs and 28yrs climatology
when monthly soil moisture is used. 18
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Figure 16: Inter-length and inter-model spread of CONUS drought extents for four drought

categories when MME total column soil moisture percentiles are used. Small spread values indicate

small uncertainties
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Figure 16: The same as Figure 12 but CONUS drought extent calculated by using monthly mean total
runoff percentile when hydrological drought is considered. 20
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Figure 15: Comparison of monthly total column soil moisture percentiles simulated from Noah when
different climatologies are used.
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Figure 17: Monthly variation of drought extent over CONUS calculated from 28yrs CDF climatology
and differences during 1979 and 2014 . 29
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Figure 18: Inter-Length spread index of CONUS drought extents for four
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Impact of length of climatology
on percent of annual precipitation
occurring in given month or season

in each region of CONUS

The next 4 slides illustrating above were created
and provided in mid-Sep 2015
by Rich Tinker of CPC

Each of next 4 slides has two frames as follows:

Top Frame: based on 84-year CONUS precipitation climatology (1931-2014)
Bottom Frame: based on 15-year CONUS precipitation climatology (2000-2014)

Note 1: The 15-year period of climatology in bottom frame is last 15 years of 84-year period in top frame.

Note 2: Notice A) percent of annual California precip falling in Dec & DJF is much higher based on the 15-
year versus 84-year climo and B) the percent of annual Texas precip falling in May & MJJ is much lower
based on the 15-year versus 84-year climo (likely due to severe 2011- early 2015 drought in Texas). 24
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Median Percent of Annual Precipitation -- DJF
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Median Percent of Annual Precipitation -- May

1931-2014 [84 Years]
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Median Percent of Annual Precipitation -- MJJ
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Summary and Conclusion

Using 36yrs climatology average for NLDAS Drought monitor has small-to-
moderate effects (based on contour levels) on anomaly metrics at three time scales
when compared with current NLDAS drought monitor with 28yrs climatology
average.

Using 36yrs climatology CDF to calculate percentiles for NLDAS drought
monitor shows large impacts for extreme events when compared with current
NLDAS drought monitor with a 28yrs CDF. As many extremely strong drought
events in recent several years are introduced to CDF climatology, if updated, both
drought extents and intensity will be decreased as expected. This case is true for
both agricultural and hydrological drought monitoring.

. To compare the inter-length spread (from different climatologies) with inter-
model spread (from different models), models have larger uncertainties than
different climatologies for both agricultural and hydrological drought extents. As
demonstrated in Xia et al. (2012a, 2014), hydrological drought extents have the
largest uncertainties as they have the largest spread values.

. The further investigation with two independent 18 years (1979-1996, 1997-2014)

for Noah model displays that CONUS drought extent has large differences when
compared to 28yrs CDF climatology, suggesting significant impact on drought

area and intensity estimates. 29



Optimal Climatology Estimation — a Possible Solution

1. Spectral Smooth Method:
Narapusetty, B., T. DelSole, and M. K. Tippett, 2009: Optimal
Estimation of the Climatological Mean. J. Climate, 22, 4845-
4859. — David Mocko Is working with B. Narapusetty to test
this method for NLDAS-2 data

2. Using 1980-2009 to recalculate NLDAS-2 Climatology to replace
1980-2007 or just keep current climatology for NLDAS drought
monitor??

3. Community support to provide a reasonable method to calculate
“optimal” climatology
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